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BCCCOW3HWH MayWVHCCJICflOBaTCnWKMH HMCTHTyT no KpcruieHHio 
CKBattWH H 6ypOBMM paCTBOpaM; 




<54) yCTFO&CTBO JUW PEMOHTA OBCAAHblX KOJIOHH 



H306DCTCHHC OTHOCHICJI K yCTpOHCTBaM, ITpH- 

mchhcmmm np« ycraHOBKc npoflonbHO-ro4>pMpo- 
BafiHbw mocmpeH jo Merauurcccxax Tpy6 
b o6cawudicoAoimax hccJjthhmx, raaoBUx u 
BOivatux CKBaxHH c uenbio BoccraHOBJicinw 
rcpMcnrmocni ctchok kojiohh. 

ItiBeciHO ycrpoHCTBo ana ycranoBKM Mcraji- 
nmeocHX nnacrupcH, cor^pxame* 3amwnetoo>m 
xhakoctmo a/iaciHHHw S cocyn, cnyacaeMM* 
k xeciy noBpcrocHHs kojiohhn hi ipoce. Ha 
DOBcpxHocm GannoHa cneuKanbRUMM 3ajwa*a- 
mm icpcnHTOi MeTaiuumcicMM nxt>pnpoBaHHMM 
nnacrapfc. BayrpH ranaenrmoro cocyAa b xha- 
Kocxb* noMcmen bo^mbhoh aapivi c 3Jieiopo» 

ncTOHaiopOM. PaCUlHpCHHC lUiaCTblp* B K0JIOH- 

He ocymecTBJMerai; npH BapbiBc 3ap«»-f Illi^^; 
Ochobhmm HeaocrarxoM 3ioro ycrpoMCTBa *b- 

JWeTCJi , TDyOHOCIb AOiTlCKeHHfl paBHOMCpHOTO 

pacxiiMpeHHfi •nnaenjp* no bccm ornme. 

HaM6oncc^6jiK3KHM no tcxhmhcckom cynn»c- ^ ; 
th h aocTwracMOMy pesyjibTaiy k npcflinraCMO- ^ 
My hbjwtc* ycrpoHCTBo a/ia pcMOHra oCcan- 
hwx KonoitH, coaepacamee nonyio unajny c 
ynopoM, <J>opMHpyioDjyio ynpyryio ronoBicy, * 
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XeCTKHH KOHye-nyaHCOH H yCiaHOBJlCHHWfi H»^^ r 

iBT2Hrc Mexny yrofioM h KOHycoi*ipraHCOHdM£^ 
npoaojxfttto. rot^pMpoeaKHMfi : "iuiaCTMpfc^l2l,.:^L: ; ' . 

HcflocraTKOM WBCCTMoro ycrpoficTBa . *bjw-|& .\. 
ctoj to, wo xecrxHH KOHy c- nyancoH 4 npeABa-fj^* 
pwre^bnoro paauxpeHftfl npoflonMio-ro<|>piipoBaH-^, 
Horo ruiacTwpH zuaonnen c rnanxofi 6okoboA^- 
noBcpxHOCTbC. Tax oh KOHyc npw pacmHpewaT 
.BnaAim nnacnipn coanact o6paiMbiM nepcnt6 
Mcxajuia. B pcaynwaTC Kaxaun H3 biuokh o6- 
pajyeT ABOMKM? HcooxKMbi njiacibip* K KOJIOH- . 
hc Upyrw HcflocraTKOM ycrpoHCTBa 
bo3moxhoc^^ 3ainMHMBaHM>i KOHy^nyaj^MiL 
b o6cajiB0M -"icMOfiHe loaa HcaHawcriwJompajj-J 

Uen^Haodpcre^JiiBJW 

KaWCTBa ^MOffl^B^nOBbllllCHHC HaflCXHO^ 

ero nyiCM hckjiio9chjw aaxjiHHHBanHJi »"P«3 
MOHTMpycMOH kojiomhc KOHyca-nyajjwHa^g 
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Ucjik AocTHraeTCJi/jeM^'rro Bjy^HgrBcl 
An* pcM<>HW^6a^x ? konoHH?- xoicpjwmc^ 
nonyw omHry c~yiibpoM t 4>opMHpyiomyio 'yiH. 
pyryjo ronoaicy, xcctkhm KOHyc-nyancoH m ^ 
ycraHOBJicKHMM Ma urraMre Mcxny ynopoM M^p; 
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KOMycoM-nyancoHOM nponojibHO- ro4>P H P ODaHHbl " 
nnacTbipv, KOHyc-nyaHcoii BbinojincH c nponojib 

... j,HblMH K3H3BK3MH, MMdOUlHMH nepCMCHHWM pa 

■* ^^B^nirwBaiouwHOi ot MCHtuicro; ocHoaa- 



b npouecc pacuiMpeiiMH Bnanmi BK/noqacTCA 
y^acioK KOMyca, na KotopoM yron o6pa3y»weH 
k3H3bok BOspacTacT no 35-40°. BnanHHbi iwao 
;/.<ni^iSV. : ywpM , »»«M c 3THM yHaCTK0M^pC3KO;| 
nou TaKHM yrnoM^ paapMBa- 




coHa 2 "iiaqHTcnbHo awner Ha KaqeciBO ; ; pacxiJH- • f > 
-pcHMH iinacTbipH-M ocesoc ycmiHe npoxowc^ 
row koHyca-nyancoHa. Yron nbaicMa o6pa3yio-: : 
20 me* mchcc 35° kc naei mjih flsex HC3HawTcnv v 
hoc yBCJiincHHC npoxojworo BHaMCTpa . njiacTbi- 
pa, a yron nooeMa o6pa3ywmeH 6onee 40 ■ ... 

BcieT K 3HaHMTCnbHOMy yBCJIMMCHHK) HCOSXOAH- 

mwx occbmx ycMJiMii mn npoxo*aeHHH Konyca- 
25 nyancoHa h yxywucHMW KaqectBa paciuHpeHH*. 




^crcHraM^6awoM;Vpy6M 8;o^cctbmctch^ 

>^$JW?*^^->(> - KOMyc-nyaHCOH;fpa3pe3. . : ' a t 

• v r7;ycr"poHCTBO Ana pcMOHTa o6c^ui^Tpy6 co- 
- AcpxHT ^pMMpyiotijyjo yn P yiyw|ro^Ky| I, >;* 
^icCTKiiM -KOHyc -nyancon 2/ h ; nonyw^iinaHry 3. 
— CnycKacTcn -ycrpoHcrBo b cKBajKHMy^K^MCcty . 
HapymcHHK KOJiowibi iia Hacocno-KOMnpcccop- - 
..: hux h/im eypwiMibiK tpyoax 4 bmcctc c^MeTaii- 

IWMCCKHM lUiaCTbipeM 5. KOTOpWM OAHHM y KOH- 

iiom onHpaercn iia Konyc-nyaucoH 2/ a ot oce- 
Boro ncpcMcmciiHH BBcpx ynepttHBaeTca yno- 

'poM 6. .-; v 

. :r XCecTKWH Konyc-iiyaHcoH 2 npcnaaBJiaer co- 

JT£ yro, HaidOHa oe^uiefi T KanaSoK; 7, - pcm« n*ac™ P * KonycoM ^^^ X0 ^ H ■ til 

cocraBJiBKMUHH 9-12% » 35- 30 AW yBen^HBaercH no k JPJ 

40° y eoBMiicro ochob 3 hh* Konyca. Pannyc Mcrpy KOHyca «a 6-7 mm b 146 « AO 8 -9 mm 

K3H3BOK ncpcMCHiiMH. y Mdmiero ocHOBaHiu, o6ca«Hi>.x ipyoax. 3xo no3Bon f « COOTBeT^CH 

(4>Kn 3).KOH*Hry P 3UHH KOxoporo^oBT^^ yCT ^„SiS 

BHytpeHHHM 'KOHiyp ^acrupH.oH^BC^^ 3n ^' 

y r7naflHH luiaciBipH, a m^nmw^c*. :r<£':*^mm*m> tta;ic*Hocib hx paooTM. HpH 

HanpHMep. An* KOHyca-iiyaHcoHa, npHMCiwcMO paciimpcHHH imacTwpH rnawHM KOHycOM ic . 

ro an* PCMOHia 146 mm ooca^xVKOJiOHM,^ . yrnoM nojrwMa o6pa3ywmcH b 9-U , KaK 

pa^c K3H3BOK y MCHbiuero ooio b npoTOTWic, npoxonHcm flHawTp 

OOCTaBJWCT II MM, b cpcjn-ieM cchchkh- (4>ht-4) 




16 mm, y 6oiibuicro ocwoBaHHH KOHyca 

28 mm (*ht. 5). . 

ycranoBKa nnacTwps b kojiohhc ooca^Hbix 
T py6 ocymccxBJiflCTCH nyrcM n poinrH BajuiH qc- 
pc3 Hero xccctkoh> KOHyca-nyaucoHa 2 4w>p- 

MHpyiOUlCH rOJIOBKH 1 ((})Hr. 2). 

B . Haiane, b 6c3onopHOM X<J>ht. 3) h wnw- 
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cooTBCTCTBycT zwaMcrpy KOHy ca- ny aHcoHa. 

<DopMyJia H306pCTCHHJl 



ycrpoHCTBo XU1H pCMOHTa o6cajmbix KOJ10HH,, 
coocp^amce nonyio iirraHry c ynopoM, 4>opMH- 
pyiomyio ynpyryw ronoBKy, xcctkhm KOHyc* 



ho b onopHOM i (<J)ht.- . 4 : h 5) * ocxoimc^ p^ciini- .; - *^^^jy?^^^ h ycraHOBncHHbiH Ha unaHre MC^y 
pcHHH, Ko P nu -ucrynu n*ac™ P * ^ - KOH^coM-nyaHCOHo^ 



xoaht ^n P H yrac noHWMaTo6pa3yOTCH^KaHa; 
bok b 9-12° (<t>Hr. 6). BnawHbi iinacTbipn 5 
npH 3tom iuiotho npHncrawi k KaHasicaM ko- 
Hyca-nyaHcoHa 2. KoHTaia hx » ^HopwoiibHOM ^ 
V ■ i t&«yfceKmn r K xony 1 KOHyca-nyaHcbttaj2, ilnpoucc^ 
ce fletJ>opM3UHH BnaoHH " ojiaroaapa ncpcMCHHO- 
My pannycy 7 b«* BpeM^ Hnei no nyrc (<J>ht.3- 
^5) 6c3 o6parHon) ncpcrif5a Meiamia, kto h 
npcfloiBpanucT o6pa30B3HHC iienoxotMOB. 3aTCM 



* nyreM HoanoqcHiw aaKJiHHHBaHHH b ? ocmohth- 
pycMoft kojiohhc KOHyca-nyancoHa, nocnciiHHH 
^BwnonHCH C^npoflonbHbiMH KanaBKaMH, hmcio- 
i^uucKtHX nepeMeHHMH pajuryc, yBcnHHHBaioiiJHfla! 

55 OT MCHbOICrO OCH0B3HHH KOHyca K OOJIbUICMy, . 

npn 3iOM BbicTynw ruiacrbipn coBMemcHW c < 
~ npoflOJibHbiMH KanaBKaMH KOHyca-nyaucoHa, a 
: yron HawioHa o6pa3y»mcH KanasoK y 6onbiuo- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9M2°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

♦ 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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